ABSTRACT -Context -Studies on epidemiology of hepatocellular carcinoma and modalities of therapy used to treat this condition are scarce in Brazil. Our aim was to characterize hepatocellular carcinoma according to etiology of the underlying chronic liver disease, and treatment modalities, in a referral center in Brazil. Methods -All cases of hepatocellular carcinoma registered in the Department of Pathology during a 12-year period (1998)(1999)(2000)(2001)(2002)(2003)(2004)(2005)(2006)(2007)(2008)(2009)(2010) were included. Demographic data, etiology of the underlying liver disease and treatment performed were collected. Results -This case series included 215 patients, mean age 57.3 (± 14.1) years, 164 (76.2 %) male. Virus C and virus B infection were detected in 88 (43%) and 47 (23%) patients, respectively. Ethanol abuse alone or combined with other etiologies was identified in 64 (32%) individuals. Schistosomiasis was found in 18 (9%) patients. Liver transplantation was the treatment of choice in 112 (51%) patients. This procedure was more frequently performed in hepatitis C virus-related hepatocellular carcinoma (70%) than B virus-related hepatocellular carcinoma (17%). Tumor resection was performed in 40 (18%) individuals, ethanol injection or thermo ablation in 18 (14%), and chemoembolization in 14 (7%). In 40 (19.4%) patients no treatment was performed and this percentage remained constant over the years. Conclusions -Chronic hepatitis C, followed by ethanol abuse and chronic hepatitis B were the leading causes of underlying chronic liver disease associated with hepatocellular carcinoma. The results show a trend of increasing incidence of hepatocellular carcinoma; however, the proportion of untreated patients remained constant over the analyzed period.
INTRODUCTION
Primary liver cancer is the sixth most common cancer worldwide and the third cause of cancer related mortality (8) . Hepatocellular carcinoma (HCC) accounts for 85% to 90% of the primary liver cancers (5) . Despite the advances in the different modalities of HCC treatment including liver transplantation (LT), surgical resection and locoregional therapies, up to 70% of HCC patients present with advanced disease and will not benefit from these procedures (14) . At present, only one chemotherapeutic antiangiogenic drug is available for advanced disease. Overall, men are consistently more affected than women and 75% to 80% of the cases are attributed to persistent hepatitis B virus (HBV) or hepatitis C virus (HCV) infection (2) .
EPIDEMIOLOGICAL ASPECTS OF HEPATOCELLULAR CARCINOMA IN A REFERRAL CENTER OF MINAS GERAIS, BRAZIL
Although previous epidemiologic studies suggest that HCC prevalence in Brazil is low (3) , current data on its epidemiology and major treatments modalities employed are still lacking. The aim of this study was to characterize the profile of HCC patients from a single public referral center in Belo Horizonte, MG, Brazil, according to the etiology of the underlying chronic liver disease (CLD), demographic data and treatment modalities to which they were submitted.
METHODS
All (n = 4,503) liver specimens reports registered in the Department of Pathology and Legal Medicine, School of Medicine, Universidade Federal de Minas Gerais, from December 1998 to December 2010, were reviewed. The liver samples were obtained by percutaneous needle biopsy, surgery or explanted liver. Our institution protocol follows the International Working Party recommendations for HCC diagnosis (10) . Using the following terms to select the stored reports: primary liver cancer, hepatocarcinoma, hepatocellular carcinoma and epithelial neoplasia, 240 cases were identified as possible HCC. Cases of epithelial neoplasia and inconclusive reports were submitted to immunohistochemical staining for diagnosis confirmation. Patients with definite HCC (n = 218) by histological examination or immunohistochemistry were included in the database. Three cases of the fibrolamelar type were excluded from the analyses.
Data regarding gender, age, etiology of the underlying CLD and type of HCC treatment were collected from the medical charts of each patient. No histological review of given diagnoses was performed. The diagnosis of HBV was accepted when hepatitis B surface antigen (HBsAg) or HBV-DNA was positive. In one case, isolated HBV core antibody (anti-HBc) was detected and for analysis purposes it was included in the HBV group as other etiologies were exhaustively excluded. HCV infection was considered to be the cause of CLD when HCV-DNA and/or HCV antibody (anti-HCV) were detected. This study was approved by the local Ethics Committee. Data were summarized as the means ± standard deviation (SD) or proportions. Statistical analysis was carried out using JMP software, version 9.0 (S.A.S.).
RESULTS
Two hundred fifteen cases were included, 164 (76.2%) of them were male and 51 (23.7%), female. The mean age was 57.3 (± 14.1) years and the medians, 57.9 years and 59.8 years for males and females, respectively. We verified a progressive increase in the number of newly diagnosed cases over the last 12 years at our Institution ( Figure 1 ).
The major causes of CLD were viral hepatitis infection. Figure 2 shows the distribution of the major CLD through the period of the study. HCV, the most common among all etiologies, was present in 88 (44%) patients, and HBV, in 47 (23.5%). Ethanol consumption, alone or combined with another cause for the liver damage, was observed in 64 (32%) cases. Interestingly, 18 (9%) patients had schistossomiasis. From those, in six cases, schistossomiasis was the unique identified liver disease. In 15 patients, evaluation for cirrhosis etiology was not completed due to loss of follow-up. Table 1 shows the etiology of the underlying CLD according to gender and age of the patients and treatment performed. The etiologies of the CLD were grouped as follows: 1) HCV and HCV combined with other CLD; 2) HBV and HBV combined with other CLD; 3) ethanol abuse; 4) cryptogenic cirrhosis and NASH; 5) other CLD which included two cases of autoimmune disease, one of hemochromatosis, two of the Budd Chiari syndrome, one of Caroli's disease, one of primary biliary cirrhosis and two cases of tyrosinemia; and 6) shistosomiasis. The male sex was more prevalent in all groups, except in the autoimmune and metabolic group. All individuals with cirrhosis due to ethanol abuse were men.
The majority of treated patients underwent LT (112 patients; 54.4%). Prior to LT, one individual was submitted to radiofrequency ablation (RFA) and three, to transarterial chemoembolization (TACE). Cancer resection was performed in 38 (18.4%) patients and 3 of them underwent percutaneous ethanol injection (PEI) prior to surgery. PEI was performed in a total of 14 (6.8%) patients. TACE or RFA alone or in combination with other therapy modalities were performed in a total of 14 (6.8%) and 4 (2%) individuals, respectively. Other modalities of treatment such as chemotherapy, including sorafenib, were uncommonly performed (8 patients; 3.9%). Twelve patients lost the follow-up and were excluded from the treatment analysis. A large number of individuals (40 individuals; 19.4%) did not undergo any form of treatment. Figure 3 shows frequency of treated cases and major treatment modalities performed over the years. during the last 6 years of this case series. This observation may reflect an actual increase in HCC; however, it could also be explained, at least partially, by improvements in diagnosis methods and by the impact of implementation of the Model of End-Stage Liver Disease score (MELD score), which led to higher rates of HCC-related LT. Furthermore, it is important to emphasize that the studied population comes from the pathology data-base, thus it comprised all HCC biopsy-proven cases, but tumors diagnosed only on the bases of imaging methods whose patients were not subsequently submitted to surgical procedures, including LT, were not included in this case series. This fact may have underestimated HCC numbers in our center.
In this case series, the ratio male to female was 3.2:1. Overall, HCC is more than twice as common in males than in females (11) . The mean age found was 57.3 years, which is similar to the mean age observed in China, but much lower than those found in European and North American. In lowrisk populations, the highest incidence of HCC is among individuals aged 75 years or older (6) . The first Brazilian national survey, reported in 1997, showed a higher prevalence of HCC in the male sex, and viral hepatitis, specially due to B virus infection, as the predominant etiology of the underlying CLD (9) . However, from 2004 to 2009, another national survey was conducted to update those data and showed a somewhat different profile (4) . Our findings are in agreement with the data reported in this more recent survey, as it showed that HCV replaced HBV as the most frequent cause of liver cirrhosis and HCC.
A large number of the patients with HCC were not treated due to advanced disease at the time of diagnosis. Over the years of the study, there was no significant difference regarding the proportion of patients treated, which suggests that in spite of the improvements in imaging methods to diagnose HCC, we are still postponing its diagnosis. This finding highlights the importance of increasing surveillance in Brazilian patients at risk of developing HCC. Surveillance with abdominal ultrasound for detecting HCC in patients with liver cirrhosis increases survival of the individuals with HCC as this approach allows earlier tumor detection, enabling application of radical therapies to accurately selected patients, and efficient management of complications of the liver disease (13) . According to current guidelines, LT is the first-line modality of therapy for patients with single tumors less than 5 cm or 3 or less nodules with 3 cm or less not suitable for resection (7) . In our study, among the individuals who were treated, LT was the most commonly therapeutic approach; and, the number of transplanted individuals was much higher than previously reported (4) . This could be a bias of selection, as our Institution is one of the largest LT referral center in Brazil. As expected, most LT (55.4%) were due to HCV-related HCC while HBV accounted for only 7.2%. TACE, RFA and PEI were uncommonly performed.
Although in patients with advanced HCC, sorafenib has been proved to extend survival rates (12) , in this case series, only 
DISCUSSION
Recent epidemiologic studies have highlighted that HCC incidence rates have been changed over time (15) . In the United States, for example, from 1975 to 2005 the overall age-adjusted incidence tripled (1) . Our findings also show a tendency of increasing rates, as 60.5% of the HCC cases were diagnosed a few individuals received this medication due to restrictions to obtain the drug from the public health system.
In the group of patients described herein, the advanced stage of the disease, along with the characteristics of our institution and the specific expertise of the transplantation team, certainly, were determinants of treatment modalities. Future studies and investigations in other regions of Brazil are needed to show the trends in diagnosing and treating HCC in Brazilian patients.
CONCLUSIONS
In this 12-year case series, viral hepatitis was the main CLD associated with HCC, and liver transplantation, the major treatment modality used to treat this condition. It is noteworthy that a large proportion of patients, throughout the study period, did not receive any treatment due to late diagnosis. Further studies are required to better characterize the different features of HCC in the Brazilian population.
